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DETAILED ACTION 

1 . Claims 1 -26 have been examined. 

Claim Rejections -35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-5, 11, 14-18 and 24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Song et al. (The PowerPC 604 RISC Microprocessor), referenced from here forward as Song. 

4. Regarding claims 1 and 14, Song discloses an apparatus for processing data under control 
of data processing instructions specifying data processing operations, said apparatus comprising: 
a first execution mechanism operable to execute a first set of data processing instructions [page 
13, Figure 4; Integer Unit 1]; a second execution mechanism operable to execute a second set of 
data processing instructions [page 13, Figure 4, Integer Unit 2], said first set of data processing 
instructions overlapping with said second set of data processing instructions such that one or 
more data processing instructions are executable by either said first execution mechanism or said 
second execution mechanism [page 13, first column, lines 5-7; integer units execute all other 
integer instructions]; and an execution mechanism selector operable to pseudo randomly select 
either said first execution mechanism or said second execution mechanism to execute one or 
more data processing instructions that are executable by either said first execution mechanism or 
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said second execution mechanism [page 11, Figure 3; page 11, first column, Instruction decode 
and dispatch \ the dispatch logic dispatches instructions to the execution units, including the two 
integer units; the selection of the first or second integer unit is based in part on resource 
availability, which is a pseudo random event because it depends on a large number of 
unpredictable events, such as asynchronous interrupts and user input; interrupts are described 
further on page 9, first column]; wherein said execution mechanism selector is controlled by a 
pseudo random execution mechanism selecting signal generated by a pseudo random signal 
generator [the dispatch logic uses pseudo random inputs such as asynchronous interrupts and 
user input to determine which integer unit will be used for each instruction]. 

5. Regarding claims 2 and 15, Song discloses the apparatus as claimed in claim 1 and the 
method as claimed in claim 14, wherein said first execution mechanism and said second 
execution mechanism have at least one different execution characteristic for at least one of said 
data processing instructions that are executable by either said first execution mechanism or said 
second execution mechanism [page 12, first column, Reservation stations and result forwarding; 
each execution unit has a reservation station where dispatched instructions wait to be executed; 
depending on other instructions that are in the reservation station, the instruction could be issued 
immediately out-of-order or it may have to wait until other instructions finish executing]. 

6. Regarding claims 3 and 16, Song discloses the apparatus as claimed in claim 2 and the 
method as claimed in claim 15, wherein said at least one different execution characteristic 
includes one or more of: time to execute said data processing instruction [page 12, first column, 
Reservation stations and result forwarding; instruction could be issued immediately or have to 
wait depending on other instructions that are in the reservation station]; and power consumption 
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when executing said data processing instruction [page 12, first column, Reservation stations and 
result forwarding\ the power consumption for an instruction which issues out-of-order will be 
different than for one which issues in-order]. 

7. Regarding claims 4 and 17, Song discloses the apparatus as claimed in claim 2 and the 
method as claimed in claim 15, wherein at least one execution characteristic of at least one data 
processing instruction executed by one of said first execution mechanism or said second 
execution mechanism varies in dependence upon whether a preceding data processing instruction 
was executed with either said first execution mechanism or said second execution mechanism 
[page 12, first column, paragraph 3; the dispatch logic uses resource availability as a method for 
determining which execution unit to dispatch instructions to, and resource availability depends 
on instructions that were previously issued to the execution units]. 

8. Regarding claims 5 and 18, Song discloses the apparatus as claimed in claim 1 and the 
method as claimed in claim 14, wherein all of said data processing instructions are executable by 
either said first execution mechanism or said second execution mechanism [page 13, first 
column, lines 5-7; integer units execute all other integer instructions]. 

9. Regarding claims 1 1 and 24, Song discloses the apparatus as claimed in claim 1 and the 
method as claimed in claim 14, comprising a processor core [page 13, Figure 4; page 12, first 
column, Reservation stations and result forwarding', integer units and reservation stations], said 
pseudo random execution mechanism selecting signal being an input to said processor core [page 
9, first column, Precise interrupts and register renaming; page 12, first column, paragraphs 2-5; 
instruction dispatch is determined by many pseudo random factors exterior to the processor core, 
including asynchronous interrupts and user input]. 
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Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . The factual inquiries set forth in Graham v. John Deere Co. , 383 U.S. 1 , 1 48 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

12. Claims 6-10, 12-13, 19-23 and 25-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Song as applied to claims 1 and 14 above, and further in view of Lindwer 
(U.S. Patent 6,298,434). 

13. Regarding claims 6 and 19, Song does not disclose that the first execution unit is operable 
to execute some instructions as native instructions and the remaining instructions using 
emulation software. 

Lindwer discloses a processor having a preprocessor and an execution core which 
together comprise an execution unit capable of executing some instructions as native instructions 
and the remaining instructions using emulation software [col. 2, lines 27-47]. 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to enable both execution units in Song to execute some instructions as native 
instructions and the remaining instructions using emulation software because Lindwer discloses 
an execution unit that does this [col. 2, lines 27-47] and teaches that it gives the processor more 
flexibility [col. 2, lines 17-19] and saves clock cycles during execution [col. 2, lines 43-44]. 

14. Regarding claims 7 and 20, Song does not disclose that the second execution unit is 
operable to execute all of the instructions using emulation software. 

Lindwer discloses a processor having a preprocessor and an execution core which 
together comprise an execution unit capable of executing some instructions as native instructions 
and the remaining instructions using emulation software [col. 2, lines 37-47]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to enable both execution units in Song to execute some instructions as native 
instructions and the remaining instructions using emulation software because Lindwer discloses 
an execution unit that does this [col. 2, lines 27-47] and teaches that it gives the processor more 
flexibility [col. 2, lines 17-19] and saves clock cycles during execution [col. 2, lines 43-44]. In 
this processor, all virtual instructions are processed using emulation software [Lindwer, col. 2, 
lines 31-35], so a program having only virtual instructions could be executed using only 
emulation software. 

15. Regarding claims 8 and 21, Song in view of Lindwer discloses the apparatus as claimed 
in claim 6 and the method as claimed in claim 19, wherein said first execution mechanism and 
said second execution mechanism share at least some emulation software [Lindwer, col. 2, lines 
17-19, 43-44; allowing execution units to execute some instructions as native instructions and the 
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remaining instructions using emulation software gives a processor more flexibility and saves 
clock cycles during execution; Song, page 8, first column, Performance strategy; page 13, Figure 
4; using multiple execution units of the same type in parallel improves performance; two 
identical execution units of the type described in Lindwer would use the same emulation 
software and would improve performance]. 

16. Regarding claims 9 and 22, Song does not specifically disclose processing Java bytecode 
instructions, though the practice is well known in the art. Lindwer discloses processing Java 
bytecode instructions in a processor [col. 10, lines 43-45]. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to execute Java bytecode instructions in the processor of Song because the practice of 
processing Java bytecode instructions in processors was well known in the art [Lindwer, col. 10, 
lines 43-45]. 

17. Regarding claims 10 and 23, Song does not disclose that the first execution mechanism 
includes native instruction execution hardware nor that the second execution mechanism uses 
Java bytecode emulation for all Java bytecodes. 

Lindwer discloses a processor having a first execution unit that executes native 
instructions [col. 2, lines 45-47; processor core] and a second execution unit that uses software 
emulation for all Java bytecodes [col. 2, lines 31-35, preprocessor]. Lindwer also teaches 
motivation for including native Java bytecode execution hardware in the first execution unit, that 
motivation being that the processor may, in response to a special instruction such as a Java 
virtual instruction, have the processor core transfer arguments to standard locations and then 
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allow the virtual instruction to execute [col. 11, lines 15-22, 47-56], speeding execution of the 
virtual instruction. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have the first execution unit in the system of Song include native instruction 
execution hardware and to have the second execution unit in the system of Song use Java 
bytecode emulation for all Java bytecodes because Lindwer discloses using this method [col. 2, 
lines 31-35, preprocessor; col. 2, lines 45-47; processor core; col. 1 1, lines 15-22, 47-56; 
processor core includes logic for executing native Java bytecodes] and teaches that it gives the 
processor more flexibility [col. 2, lines 17-19], saves clock cycles during execution [col. 2, lines 
43-44] and speeds execution of virtual instructions [col. 11, lines 15-22, 47-56]. 
18. Regarding claims 12 and 25, Song does not specifically disclose a system configuration 
parameter operable to force the execution mechanism selector to select the first execution 
mechanism for all data processing instructions. 

Lindwer discloses a system using a configuration register that indicates which of two 
execution units [col. 2, lines 31-35, preprocessor; col. 2, lines 45-47; processor core] will execute 
an instruction [col. 5, lines 35-41]. 

It would have been obvious to one or ordinary skill in the art at the time the invention 
was made to use a system configuration parameter operable to force the execution mechanism 
selector in Song to select the first execution mechanism for all data processing instructions 
because Lindwer discloses doing this [col. 5, lines 35-41] and teaches that it gives the processor 
more flexibility [col. 2, lines 17-19] and saves clock cycles during execution [col. 2, lines 43-44]. 
This method also allows an instruction to change the system configuration [col. 5, lines 39-41]. 
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19. Regarding claims 13 and 26, Song in view of Lindwer discloses the apparatus as claimed 
in claim 12 and the method as claimed in claim 25, wherein said system configuration parameter 
is stored in a system configuration register [Lindwer, col. 5, lines 35-39]. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Corey S. Faherty whose telephone number is (571) 270-1319. 
The examiner can normally be reached on Monday - Friday, 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sue Purvis can be reached on (571) 272-1236. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. Information 
regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from 
a USPTO Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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